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(57) Abstract: Disclosed is a facial bone contouring device for use in facial bone contouring surgery and bone tumor and/or osteo- 
phyte removal. The facial bone contouring device comprises: a rasp (10), having a double tube structure, including a rod (11), and a 
cutter (13) provided with plural grooves (13c) for exhausting cut bone fragments, a saline solution feeding passage (15) and a bone 
fragment exhausting passage (14); a powered surgical handpiece (40) connected to the rasp (10) for providing linear reciprocating 
motion to the rasp (10); a saline solution feeding unit (30) for feeding saline solution to the saline solution feeding passage; and a 
suction unit (20) for sucking and exhausting the cut bone fragments, wherein bone cutting is performed under the condition that the 
saline solution is fed into the rasp, and the cut bone fragments are exhausted together with the saline solution so that the bone cutting 
is continuously performed. 



WO 2004/002331 




T/KR2003/001250 



1 

FACIAL BONE CONTOURING DEVICE USING HOLLOWED RASP 
PROVIDED WITH NON-PLUGGING HOLES FORMED THROUGH CUTTING 
PLANE 



Technical Field 



5 The present invention relates to a contouring device for use in facial bone 

contouring surgery such as mandibular angle reduction and maloplasty, and 
removal of bone tumor and/or osteophyte, and more particularly to a facial bone 
contouring continuous cutting device using a small-sized rasp, which is able to be 
inserted beneath the skin and cut bone, provided with bone fragment exhausting 

10 means and saline solution feeding means and attached to a handpiece with linear 
reciprocating means, which can be inserted beneath the skin through a minimum- 
sized incision and delivered to a bone cutting site to carry out facial bone 
contouring surgery. 

Background Art 

1 5 Generally, a conventional method used in facial bone contouring surgery 

employs a bone-cutting saw for cutting bone at a desired site. Since a large 
quantity of bone is cut using such a saw at once, the accuracy in bone cutting is 
difficult to achieve. 

In order to accurately set a cutting angle, easily eliminate cut bone 

20 fragments from the bone and easily deliver the rasp to the desired cutting site, the 
above conventional method essentially requires that a visual field of the surgeon be 
secured, thus a large-sized incision for securing the visual field being needed. 
Accordingly, the conventional method has several problems such as severe swelling 
and excessive bleeding of the cutting site, delayed healing, cutting of vessels, nerve 

25 damage, etc. 

Further, the saw for cutting bone may cause severe injuries to peripheral 
soft tissues around the incision during the movement. 

Thus, there is required a more stable bone cutting method using a rasp. 
However, since there is not yet developed any device to meet this requirement, it is 
30 difficult to stably perform surgery using the rasp. 

Compared with other surgeries, the facial bone contouring surgery must 
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continuously grind down a large amount of bone in a short period of time, exhaust 
muscles and periosteum together with the ground bone fragments, and carry out the 
whole process thereof for a short time so as to minimize the bleeding and swelling 
of the incision. Further, since the facial bone contouring surgery requires a step of 
5 generally reducing the thickness of bone, an effective cutting plane contacting the 
bone must be a large area. Since bone fragments are accumulated, aggregated and 
compressed between blades of the conventional rasp during the operation, 
continuous cutting using the rasp is impossible. Thus, since blades of electric- 
powered or pneumatic rasps must be cleaned off every several seconds, it is 
10 impossible to grind a large amount of bone using these rasps in the facial bone 
contouring surgery. Further, the stacking of the bone fragments on the blades is 
made more severe by heat generated from the cutting plane of the electric-powered 
or pneumatic rasps. On the other hand, hand-powered rasps do not generate heat 
but have a low operational speed, thus being impractical to use. 
1 5 The conventional electric-powered or pneumatic devices cannot be inserted 

under the skin via a small incision so as to continuously grind a large amount of 
bone. These conventional devices have limitedly been used to remove a small 
amount of bone. However, these devices have a structure which cannot be used in 
facial bone contouring surgery. Further, in order to use a device in the facial bone 
20 contouring surgery, the device must have a constitution such that muscle fragments 
and periosteum with comparatively large sizes together with the ground bone 
fragments are exhausted from the body to the outside. Simultaneously, in order to 
allow the device to be inserted beneath the skin via a small incision, the device must 
have a cutting plane with large length relative to the outer diameter of the device. 
25 However, the conventional devices do not meet these requirements, thus not being 
used in facial bone contouring surgery. 

A bone cutting rasp used in facial bone contouring surgery is used at a 
position and angle differing from those of the conventional bone cutting device. 
That is, a small-sized osteophyte or cartilage can be removed by a rasp with a small 
30 interface with the osteophyte or cartilage, while a broad, flat and solid surface of a 
facial bone is ground to have a desired shape by a rasp with a broad interface with 
the surface of the facial bone. The cutting plane of the rasp required to grind the 
facial bone (such as mandibular angle and zygomatic bone contouring) is 
maximally 40mm. In order to uniformly grind the facial bone, the rasp must have 
35 a length of at least 30mm. 
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U.S. Patent No. 6,368,324 discloses a surgical handpiece adaptor 
assembly comprising an adaptor with a mechanism for converting rotary motion of 
a powered surgical handpiece into reciprocating motion, and a cutting member, 
such as a rasp, provided with a tissue cutting surface and a suction passage with an 
5 inlet opening along the tissue cutting surface. The cutting member coupled with 
a distal end of a front drive shaft of the adaptor is inserted beneath the skin at an 
operative site for cutting and removing anatomical debris such as the nasal bone 
from the operative site at which the rasp is used. 

The cutting member of this patent is delivered to the operative site via a 

10 minimum incision, cuts a desired bone in the operative site, and exhausts the cut 
fragments of the bone via the inlet, thus solving the above-described problems of the 
conventional bone-cutting saws. 

However, this assembly cannot supply a saline solution to the cutting 
surface, thus not eliminating heat generated on the cutting surface when a large 

15 quantity of bone such as zygomatic bone, maxilla or mandible is continuously 
removed. Further, the inlet has a structure such that the continuous cutting of bone 
cannot be performed and bone debris aggregated and compressed between blades of 
the rasp cannot be exhausted to the outside, thus requiring frequent cleaning. 
Accordingly, this assembly can be used in surgical facial procedures such as 

20 rhinoplasty and supraorbital procedures, but cannot be effectively used in the skin 
overlying the area of the supraorbital bone that is to be reshaped or contoured. 

That is, in the facial bone contouring surgery such as angle osteotomy or 
maloplasty, a large quantity of bone must be cut or ground off. Here, heat is 
generated due to friction between the rasp and the bone, thus causing damages 

25 such as burning of soft tissues or deformation of tissues. Further, the cut 
fragments of bone are aggregated during cutting and accumulated between blades 
of the rasp, thus not being exhausted to the outside and remarkably reducing the 
cutting efficiency of the assembly. 

The bone cutting is also performed so as to collect bone fragments for 

30 bone tissue culture. Since the collected bone fragments are damaged by the heat 
generated due to friction between the rasp and the bone, it is difficult to use the 
damaged bone fragments in bone tissue culture. Further, during the driving of the 
cutting member, the cutting member irritates and damages peripheral soft tissues 
around the operative site. 

35 Further, the assembly does not have a double tube structure, thus not 
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protecting peripheral regions around the operative site during the insertion and 
operation of the rasp, and causing inconvenience to a surgeon in case that the rasp 
is inserted into the operative site via a small and deep incision. Since the friction 
generated between the cutting plane of the rasp operated at a high speed and the 
5 bone damages peripheral tissues, this assembly is not suitable for use in facial bone 
contouring surgery. 

U.S. Patent No. 5,540,693 discloses cutting means provided with a motor- 
driven cutter and a double conduit. However, since heat generated on this cutting 
means cannot be eliminated and bone crash is accumulated between blades of the 
10 cutter, the cutting means is not suitable for use in removal of a large quantity of 
bone or for facial bone contouring surgery. A shaft of the cutting means is used as 
a suction tube. Accordingly, the cutting means of this patent provides a broad 
passage via even a small incision, and has a double tube structure provided with a 
protection tube, thus protecting peripheral tissues around an operative site. 
15 However, an inlet does not pass through the cutting plane, thus generating many 
bone fragments and causing a difficulty in sucking large-sized tissue fragments. 

U.S. Patent Nos. 5,643,304 and 5,403,276 disclose motor-driven surgical 
rasps for use in cartilage and/or bone removal, each of which comprises a protective 
double cannula structure for feeding saline solution and sucking removed tissues via 
20 slits formed between blades of the rasp. This rasp prevents the aggregation of bone 
fragments and the damage of peripheral tissues due to frictional heat, but has several 
disadvantages. That is, the slits between the blades of the rasp are easily clogged 
with the cut bone fragments. Further, since the shaft of a cutter serves as a saline 
solution feeding pipe and an external pipe serves as a suction pipe, the external pipe 
25 must have an enlarged diameter so as to suck large-sized bone fragments. 

Moreover, in this structure, the bone fragments obtained by grinding move 
toward a cutting plane along the inner wall of the rasp. Thus, this structure must 
have through-holes formed between the blades of the rasp so as to prevent the 
clogging of the bone fragments. Although the saline solution is sprayed via the 
30 through-holes, since the spraying pressure of the saline solution is smaller than the 
suction pressure of the bone fragments, the through-holes are easily clogged with the 
bone fragments. Therefore, in case that the through-holes of a part of the plural 
blades of the rasp are clogged with the bone fragments and do not spray saline 
solution, the number of usable blades of the rasp is reduced. Accordingly, this 
35 structure is usefully employed in a small cutter for removing a small quantity of 
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bone, which includes only two or three blades and saline solution feeding slits, but is 
not employed in a large-sized long cutter for simultaneously removing a large 
quantity of bone, periosteum and muscles at a high speed, such as facial bone 
contouring surgery, which includes a plurality of blades. 
5 In order to perform continuous cutting, comparatively large-sized holes 

must be formed through the cutting planes between the blades so that the suction 
pipe is formed according to the moving direction of the bone fragments and the 
direction of suction pressure. However, the above structure does not meet this 
requirement. Further, with the above structure, it is impossible to form the 

10 maximum cutting plane via the minimum outer diameter of the cutter. For this 
reason, the rasp having this structure is not used in facial bone contouring surgery. 

This rasp is used in endoscopic operations such as operations on 
geniculate cartilage or spine. That is, the rasp having this structure is used to 
remove only a small quantity of tissues, which contact the exposed tip of the blade 

15 or are sucked by the external pipe, and a small-sized osteophyte. Accordingly, 
with the rasp, it is impossible to actively cut a broad, flat and solid plane of bone 
such as zygoma, maxilla or mandible. 

U.S. Patent No. 4,766,701 discloses a hand-powered vacuum rasp 
comprising a plurality of downward-facing openings formed through an abrading 

20 work surface. This hand-powered rasp sucks only air via the openings, but does 
not feed saline solution for removing generated heat and remove bone fragments at a 
high speed. Further, the rasp does not have a double cannula structure, and the size 
of the openings is not sufficient to suck the cut bone fragments together with air. 
Moreover, it is difficult to manufacture a cutter of the rasp being suitable for use in 

25 facial bone contouring surgery. The hand-powered vacuum rasp has a suction 
structure in a shaft of the cutter and suction openings formed through the cutting 
plane. However, the hand-powered vacuum rasp having this suction structure 
cannot be used in facial bone contouring surgery. 

In addition, U.S. Patent Nos. 5,269,798, 5,286,253, and 5,364,395 disclose 

30 various instruments for use in cartilage and/or bone removal, in which saline 
solution feeding and tissue cutting are simultaneously performed. However, these 
instruments perform the tissue cutting using a rotary blade, thus causing exposed 
portions of nerves and vessels in facial bone contouring surgery to be dangerously 
rolled into the blade. Further, these instruments remove only portions sucked into 

35 protrusions or an external pipe, thus not being used in reduction of a broad area such 
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as facial bone contouring surgery. 

Disclosure of the Invention 

Therefore, the present invention has been made in view of the above 
problems of the conventional surgical cutting instruments, and it is an object of the 
5 present invention to provide a facial bone contouring device using a rasp, which 
can be inserted beneath the skin via a small-sized incision and continuously cut 
bone at a cutting site into very small fragments, thus easily controlling the cutting 
amount of bone and drastically reducing the risk of medical accidents. 

It is another object of the present invention to provide a facial bone 
10 contouring device using a rasp, which serves as means for collecting bone debris 
by bone grinding rather than bone cutting, used in facial bone contouring or face 
lifts. 

It is yet another object of the present invention to provide a device for 
continuously and stably exhausting a large quantity of bone, periosteum and 

15 muscles at a high speed, in surgery in which a large quantity of bone, periosteum 
and muscles must be removed in a short period of time such as facial bone 
contouring surgery. 

In accordance with the present invention, the above and other objects can 
be accomplished by the provision of a facial bone contouring device comprising: a 

20 rasp including a saline solution feeding passage and a bone fragment exhausting 
passage; a powered surgical handpiece including linear reciprocating means 
connected to the rasp for providing linear reciprocating motion to the rasp; a saline 
solution feeding unit for feeding saline solution to the saline solution feeding 
passage of the rasp; and a suction unit for sucking the cut bone fragments from the 

25 rasp via the bone fragment exhausting passage and then exhausting the cut bone 
fragments to the outside. 

The rasp may include a connector formed on one end of the rod having a 
cylindrical shape and connected to an adaptor of the powered surgical handpiece; 
and a cutter, formed on the other end of the rod, having a cutting blade formed at a 

30 lower portion of the cutter, a cavity formed in the cutter, and a plurality of grooves 
connecting the cavity to the cutting blade, wherein the saline solution feeding 
passage and the bone fragment exhausting passage formed in the cutter are 
extended to the outside of the cutter. 
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The powered surgical handpiece may include a main body; a motor 
installed in the main body; a mechanism for converting rotary motion of the motor 
into linear reciprocating motion; and an adaptor connecting the mechanism to the 
rasp. By the conversion of rotary motion of the motor into linear reciprocating 
5 motion, the adaptor moves forward and backward so that the linear reciprocating 
motion is supplied to the rasp connected to the adaptor, thereby allowing the rasp 
to cut bone. The powered surgical handpiece may have various structures. 

Preferably, the above components of the powered surgical handpiece 
except for the mechanism may be variously modified according to the purpose of 
10 use. 

The saline solution feeding unit serving to continuously or intermittently 
feed a constant amount of saline solution may have various structures. The 
suction unit serving to exhaust the cut bone fragments to the outside via suction 
may be connected to the bone fragment exhausting passage by a connection tube. 

1 5 Preferably, a bone fragment collector may be formed in the connection tube of the 
suction unit, thus allowing the device to collect bone fragments for use in 
implantation or culture as well as to contour facial bone. 

When the powered surgical handpiece supplies linear reciprocating 
motion to the rasp connected to the adaptor of the handpiece, a cutting blade of the 

20 cutter grinds bone contacting the cutter. Then, the obtained bone fragments 
together with the fed saline solution are exhausted to the outside via the bone 
fragment exhausting passage. Accordingly, it is possible to continuously grind a 
desired site of facial bone. 

The grooves formed in the cutter of the rasp serve to suck the bone 

25 fragments just after the cutting. The cavity is formed in the cutter, and connected 
to the saline solution feeding passage and the bone fragment exhausting passage. 
Alternatively, the cutter may be not hollowed, but include a through-hole 
connecting the inside of the cutter to the outside. In this case, a protector 
surrounding the outer surface of the cutter is formed such that there is a space 

30 between the cutter and the protector. The bone fragment exhausting passage and 
the saline solution feeding passage are connected to the space. 

The fed saline solution serves to remove heat generated in bone-cutting so 
that the cutting can be continuously performed, and to prevent the aggregation of 
the bone fragments due to frictional heat so that the bone fragments are thoroughly 

35 exhausted to the outside. 
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Brief Description of the Drawings 

The above and other objects, features and other advantages of the present 
invention will be more clearly understood from the following detailed description 
taken in conjunction with the accompanying drawings, in which: 
5 Fig. 1 is a schematic view of a facial bone contouring device using a 

hollowed rasp provided with non-plugging hole passing through a cutting plane in 
accordance with the present invention; 

Fig. 2 is a schematic view of a further embodiment of a rasp of the present 
invention; 

10 Fig. 3 is an assembled view of another embodiment of a rasp provided 

with a protector; 

Fig. 4 is an exploded view of the rasp provided with a protector; 

Fig. 5 is an assembled view of still another embodiment of a rasp provided 
with a protector; 

15 Fig. 6 is a schematic view of yet another embodiment of a rasp provided 

with a protector which is bendable at a designated portion; and 

Fig. 7 is a schematic view of another embodiment of a handpiece. 

Best Mode for Carrying Out the Invention 

Now, preferred embodiments of the present invention will be described in 
20 detail with reference to the annexed drawings. 

Fig. 1 is a schematic view of a facial bone contouring device in 
accordance with the present invention. A rasp 10 includes a rod 11, an adaptor 
connector 12 formed on an end of the rod 1 1, a cutter 13 formed on the other end 
of the rod 1 1, a bone fragment exhausting passage 14, and a saline solution feeding 
25 passage 15. The cutter 13 has a cutting blade 13a formed on the lower surface of 
the cutter 13, a cavity 13b formed in the cutter 13, and a plurality of grooves 13c 
passing through the cutting blade 13a so as to connect the cutting blade 13a to the 
cavity 1 3b. Two independent tubes are formed in the rod 1 1 and connected to the 
cavity 13b of the cutter 13, thus serving as the bone fragment exhausting passage 
30 14 and the saline solution feeding passage 15. 

Terminals of the two tubes formed in the rod 1 1 are connected to the 
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cavity 13b formed in the cutter 13, and the other terminals of the two tubes formed 
in the cutter 13 are connected to external connection jacks 14a and 15a at a 
designated portion of the rod 11. The external connection jack 14a is connected 
to a connection tube 21 of a suction unit 20, and the external connection jack 15a is 
5 connected to a connection tube 31 of the saline solution feeding unit 30, thus 
feeding saline solution to the cutter 13 and exhausting cut bone fragments together 
with the saline solution to the outside. 

Here, the rod 1 1 has a length of 100 to 120mm, and an outer diameter of 3 
to 5mm. The cutter 13 has a length of 20 to 40mm, and the cutting blade 13a has 

10 a width of approximately 2mm. Each of the grooves 13c connecting the cavity 
13b and the cutting blade 13a has a width of 0.8 to 1mm, and the grooves 13c are 
spaced apart from each other by a distance of 0.8 to 1mm. 

In order to allow the bone fragments in a solid state to pass through the 
rod 11 more easily than the saline solution in a fluid state, the bone fragment 

15 exhausting passage 14 has a diameter 2 to 3 times as large as that of the saline 
solution feeding passage 15. Accordingly, it is possible to efficiently use a 
narrow hollow formed through the rod 1 1 . 

A powered surgical handpiece 40 includes a main body 41, a motor 42 
installed in the main body 41 for supplying power, a mechanism 43 connected to a 

20 motor shaft for converting rotary motion of the motor 42 into linear reciprocating 
motion, and an adaptor 45 connected to a linear reciprocating shaft 44 connected to 
the mechanism 43. The handpiece 40 is assembled by inserting the adaptor 
connector 12 of the rasp 10 to the adaptor 45 and connecting the connection tubes 
21 and 31 of the suction unit 20 and the saline solution feeding unit 30 to the 

25 external connection jacks 14a and 15a of the bone fragment exhausting and saline 
solution feeding passages 14 and 15. 

The above embodiment of the facial bone contouring device allows an 
incision to be minimized, the cutter to be inserted beneath the skin via the incision, 
and the cutter to be delivered to a cutting site so that the cutting of bone and the 

30 exhausting of cut bone fragments are simultaneously performed. The saline 
solution fed into the incision via the saline solution feeding passage is sprayed into 
the cavity 13b of the cutter 13 under a proper pressure, so that a part of the sprayed 
saline solution is sprayed on a cutting plane and then sucked back together with the 
cut bone fragments via the bone fragment exhausting passage 14, and the other 

35 part of the sprayed saline solution is directly sucked back via the bone fragment 
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exhausting passage 14 so as to increase suction efficiency. 

In collecting bone for bone implantation, a bone fragment collector 22 is 
installed in the connection tube 21 of the suction unit 20. The bone fragment 
collector 22 serves to collect the cut bone fragments in undamaged state. 
5 ' Fig. 2 illustrates a further embodiment of a rasp of the facial bone 

contouring device of the present invention. Here, a single tube is formed in the 
rod 1 1, and serves as the bone fragment exhausting passage 14. An external tube 
is installed on the outer surface of the rod 11, and serves as the saline solution 
feeding passage 15. A through-hole is formed through the cutter 13, and the 
10 saline solution feeding passage 15 is inserted into the cutter 13 via the through- 
hole and connected to the external connection jack 15a. The bone fragment 
exhausting and saline solution feeding passages 14 and 15 are correspondingly 
connected to the connection tubes. 

This embodiment of the rasp has advantages in that it increases bone 
1 5 fragment exhausting capacity and saline solution feeding capacity at the same size. 

Fig. 3 illustrates another embodiment of a rasp provided with a protector 
50 surrounding the outer surface of the rasp. The protector 50 is a cylindrical 
tube surrounding the rasp 10. The protector 50 includes a connector 51 formed at 
a terminal of the protector 50 and enlarged so as to be connected to the main body 
20 41 of the handpiece 40, and an exposing portion 52 formed at the other terminal of 
the protector 50 for exposing the cutting blade 13a of the cutter 13. 

Under the state that the rasp 10 is inserted beneath the skin and is place 
against to a bone cutting site, the protector 50 surrounds the outer surface of the 
cutter 13 so that a space for moving the cutter 13 is obtained, thus preventing the 
25 cutter 13 from damaging peripheral soft tissues around the bone cutting site. As 
shown in Fig. 4, the protector 50 is separated from the rasp 10, and then inserted 
beneath the skin using a trocar 53 (a skin excavator with a sharpened tip) attached 
to a tip of the protector 50 so that the protector 50 is delivered to the bone cutting 
site. Then, the trocar 53 is eliminated from the protector 50, and the rasp 10 
30 connected to the handpiece 40 is inserted into the protector 50. The protector 50 
is fixed to the handpiece 40. Thereby, the rasp 10 can be placed at the bone 
cutting site via a minimum incision. 

Fig. 5 illustrates still another embodiment of a rasp provided with a 
protector. In this embodiment, the saline solution feeding passage 15 is formed 
35 between the protector 50 and the rod 11. Here, the rod 11 is connected to the 
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handpiece 40 using an additional connection cap 60, and the rod 1 1 is connected to 
the inside of the connection cap 60 by a packing 61 so that water-tightness 
between the connection cap 60 and the rod 1 1 is maintained. The protector 50 is 
connected to an end of the connection cap 60, and the connection jack 15a 
5 connected to the saline solution feeding passage 15 is connected to a designated 
portion of the side surface of the connection cap 60, thereby connecting the rod 1 1 
to the saline solution feeding unit. A connection ring 17 made of rubber is 
connected to a groove connected to the bone fragment exhausting passage 14 of 
the rod 11, and the connection jack 14a is connected to the end of the connection 
10 ring 17. The connection jack 14a is connected to the rod 11 via a long hole 
formed through the connection cap 60. 

Fig. 6 illustrates yet another embodiment of a rasp provided with a 
protector which is bendable at a designated portion. In this embodiment, the rod 
1 1 provided with the protector 50 can be bent at a designated portion. Here, a 
15 bending portion 16 is formed at a predetermined portion of the rod 11, and the 
protector 50 is a double tube structure including an inner tube 53 and an outer tube 
54. The saline solution feeding passage 15 is formed between the inner tube 53 
and the outer tube 54 so that saline solution is fed to the cutter 13 via the saline 
solution feeding passage 15. The grooves 13c are vertically formed through the 
20 cutter 13. The bone fragment exhausting passage 14 is formed at the external 
surface of the tip of the protector 50 surrounding the cutter 13. The main body of 
the protector 50 is bent at a constant angle. 

The protector 50 is directly connected to the handpiece 40 by the 
connector 5 1 . 

25 Preferably, a connector 17 is used to connect the rod 1 1 to the cutter 13, 

thus being detached from an interface between the rod 1 1 and the cutter 13 so that 
the components can be disinfected ated ahe assembling and disassembling of the 
rod 1 1 and the cutter 13. 

This bending structure is very useful at a cutting site in which the 

30 approaching direction of the handpiece and the bone cutting direction are different. 
When the facial bone contouring device having the bending structure is operated 
under the condition that the rod and the protector are connected to the handpiece, 
the bending portion of the rod contacting the inner tube is bent and converts its 
travel direction, thus linearly moving the cutter in a different direction. 

35 The bending portion 16 is formed by connecting chains or by running 
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beads 16a through a wire 16b as shown in Fig. 6. 

The protector 50 with a double tube structure feeds saline solution via a 
space between the inner tube 53 and the outer tube 54, and allows the inner tube 53 
to maintain the linearity of the rod 11 including the bending portion 16. The tip 
5 of the protector 50 surrounding the cutter 13 serves to collect the cut bone 
fragments and then exhaust the cut bone fragments, and to provide a space for 
allowing the cutter 13 to move and then protect peripheral soft tissues around the 
bone cutting site from damage by the cutter 13. 

Fig. 7 illustrates another embodiment of a handpiece. In this 
10 embodiment, the main body 41 of the powered surgical handpiece 40 is 
perpendicular to the linear moving direction of the rod. The mechanism 43 for 
converting rotary motion into linear reciprocating motion is assembled to have a 
crank shape. It is noted that the powered surgical handpiece of the facial bone 
contouring device of the present invention may have various structures. 
15 Hereinafter, a surgical procedure for a mandibular angle reduction using 

the facial bone contouring device of the present invention will be described. 

First, a stab incision is made at a designated site under the jaw or in oral 

cavity. 

Second, after periosteotomy, a bone cutting site is selected, and then a 
20 guide serving as a raspatory is inserted into the selected cutting site. 

Third, the protector is inserted into the bone cutting site along the guide. 
Fourth, the guide is separated from the bone cutting site, and then the rasp 
attached to the handpiece is inserted into the bone cutting site along the protector. 

Fifth, the facial bone contouring device is operated. Here, the rasp is 
25 occasionally pulled out of the bone cutting site so as to check whether the holes in 
the rasp are plugged or not. The protector is maintained at the bone cutting site, 
but only the rasp is pulled out from the bone cutting site. Accordingly, it is 
possible to minimize the damage to skin. 

Industrial Applicability 

30 As apparent from the above description, the facial bone contouring device 

of the present invention provides several improvements to facial bone contouring 
surgical procedure, as follows. 

1 . The facial bone contouring device of the present invention requires a 
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small-sized incision, thus minimizing time required to secure operational visual 
field and suture, and allowing surgery to be accurately performed. Accordingly, 
it is possible to drastically shorten the time needed for the facial bone contouring 
surgery. 

5 2. The facial bone contouring device of the present invention shortens the 

operation time and reduces the amount of damaged soft tissues, thus reducing 
swelling. 

3. Compared with conventional saws, the facial bone contouring device of 
the present invention causes less damage to peripheral tissues, thus reducing the 

10 risk of medical accidents and promoting recovery after the operation. 

4. Conventional rasps have a small collection rate of cut bone fragments, 
thus increasing the possibility of infection and the time taken to obtain a 
designated amount of the cut bone fragments required for use in implantation, and 
being unsuitable for use in implantation procedures. However, the facial bone 

1 5 contouring device of the present invention can collect a large quantity of the cut 
bone fragments for use as a material of an autogenous tissue for implantation. 
Further, the facial bone contouring device of the present invention can easily 
collect bone fragments from other bone as well as facial bone. 

5. The facial bone contouring device of the present invention reduces the 
20 amount of scars generated by the operation. 

6. The rasp of the facial bone contouring device of the present invention 
may be used independently. In this case, the rasp has improved efficiency, thus 
shortening the operation time. 

7. Since the facial bone contouring device of the present invention 
25 simplifies the surgical process, it is possible to perform surgery under local 

anesthesia, as opposed to conventional general anesthesia, thus decreasing the risk 
of medical accidents due to anesthesia. 

8. The facial bone contouring device of the present invention prevents the 
occurrence of a secondary angle after mandibulectomy for reducing the rectangular 

30 shape of the jaw, thus improving the results of cosmetic surgery. Further, the 
facial bone contouring device of the present invention cuts bone via several stages, 
thus increasing symmetry in surgery. 

9. The facial bone contouring device of the present invention simply 
performs cleaning of the bone cutting site, thereby reducing the possibility of 

35 infection and simplifying the surgical process. 
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10. The facial bone contouring device of the present invention can be 
easily delivered to a bone cutting site via a small incision, thus being used in 
endoscopic operation for removing bone tumor or osteophyte. Further, surgeries, 
which were not conventionally performed by endoscopic techniques, can be 

5 performed by endoscopic techniques using the facial bone contouring device of the 
present invention. 

1 1 . The facial bone contouring device of the present invention is safer to 
use, thus providing a sense of safety to a patient. 

12. The facial bone contouring device of the present invention comprises a 
10 passage for exhausting cut bone fragments, thus being continuously used to grind 

bone. In case that the rasp of the facial bone contouring device of the present 
invention has blades with a reduced width, the rasp can be used to cut bones the 
same as the conventional saws. 

Although the preferred embodiments of the present invention have been 
15 disclosed for illustrative purposes, those skilled in the art will appreciate that 
various modifications, additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the accompanying claims. 
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Claims: 

1 . A facial bone contouring device using a hollowed rasp provided with 
non-plugging holes formed through a cutting plane, comprising: 

a rasp including a rod, and a cutter provided with a plurality of grooves 
5 for exhausting cut bone fragments, a saline solution feeding passage and a bone 
fragment exhausting passage formed in the cutter; 

a powered surgical handpiece connected to the rasp for providing linear 
reciprocating motion to the rasp; 

a saline solution feeding unit for feeding saline solution to the saline 
1 0 solution feeding passage of the rasp; and 

a suction unit for sucking the cut bone fragments from the rasp via the 
bone fragment exhausting passage and then exhausting the cut bone fragments to 
the outside, 

wherein bone cutting is performed under the condition that the saline 
15 solution is fed into the rasp, and the cut bone fragments are exhausted to the 
outside together with the saline solution, so that the bone cutting is continuously 
performed. 

2. The facial bone contouring device using a hollowed rasp provided with 
non-plugging holes formed through a cutting plane, as set forth in claim 1, 

20 wherein a bone fragment collector is connected to the suction unit. 

3. The facial bone contouring device using a hollowed rasp provided with 
non-plugging holes formed through a cutting plane, as set forth in claim 1, 

wherein the rasp further includes: 

a connector formed on one end of the rod having a cylindrical shape and 
25 connected to an adaptor of the powered surgical handpiece; and 

a cutter, formed on the other end of the rod, having a cutting blade formed 
at a lower portion of the cutter, a cavity formed in the cutter, and a plurality of 
grooves connecting the cavity to the cutting blade; and 

wherein the saline solution feeding passage and the bone fragment 
30 exhausting passage formed in the cutter are extended to the outside of the cutter. 

4. The facial bone contouring device using a hollowed rasp provided with 
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non-plugging holes formed through a cutting plane, as set forth in claim 3, 

wherein the saline solution feeding passage and the bone fragment 
exhausting passage are formed in the rod. 

5. The facial bone contouring device using a hollowed rasp provided with 
5 non-plugging holes formed through a cutting plane, as set forth in claim 1 , 

wherein the saline solution feeding passage is formed in the rod, and the 
bone fragment exhausting passage is formed by connecting the cavity in the cutter 
to an external connection jack protruding from the cutter via a hole formed through 
the cutter. 

10 6. The facial bone contouring device using a hollowed rasp provided with 

non-plugging holes formed through a cutting plane, as set forth in claim 1, further 
comprising a protector, formed to have a cylindrical shape, surrounding the entire 
surface of the rod and a part of the cutter of the rasp. 

7. The facial bone contouring device using a hollowed rasp provided with 
15 non-plugging holes formed through a cutting plane, as set forth in claim 1, 
wherein: 

a bending portion is formed at a designated portion of the rod; and 

a cylindrical protector, formed to have a cylindrical shape so as to 

surround the rod and a part of the cutter of the rasp, has a double tube structure so 
20 that the saline solution feeding passage is formed between two tubes, and is bent at 

a designated angle. 
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